Differential regulation of alpha- and beta-CGRP mRNAs within oculomotor, trochlear, abducens, and trigeminal motoneurons in response to axotomy.
Spinal and cranial motoneurons express alpha- and beta-calcitonin gene-related peptide (CGRP) mRNAs constitutively at variable ratios, and these two mRNAs are differentially regulated following axotomy in spinal, facial, and hypoglossal motoneurons. The purpose of this study was to investigate the change in CGRP mRNA expression following nerve injury in oculomotor, trochlear, abducens, and trigeminal motor nuclei in which beta-CGRP mRNA is predominantly expressed under normal conditions. Using male Sprague-Dawley rats, either the left eyeball and the orbital contents including the bulbar muscles were removed, or the left masseter nerve was ligated and transected. The rats were allowed to survive for 1, 3, 7, 14, 28, 56 days following these procedures. The levels of mRNAs for alpha- and beta-CGRP and growth-associated protein (GAP)-43 were analyzed by in situ hybridization histochemistry using 35S-labeled oligonucleotide probes. Following nerve injury, the expression of alpha-CGRP mRNA rapidly increased on the directly-injured side in all of these nuclei. Thereafter, it gradually decreased and returned to about the control level at postoperative day 56 within oculomotor, trochlear, and abducens motoneurons, but it sustained at a high level within trigeminal motoneurons. The expression of beta-CGRP was quite variable among these nuclei, and significant changes were also seen on the side contralateral to the directly-injured side. These data indicate that the up-regulation of alpha-CGRP mRNA may be a common response of cranial motor neurons following axotomy even if the constitutive expression of beta-CGRP mRNA exceeds that of alpha-CGRP mRNA in these neurons.